eggs inside his cranium. On the other hand, if the risk of serious injury was suitably remote, why restrict any athlete from a sport that he loved? At that time, the primary basis of the absolute "3 and out" rule seemed to be expert opinion and cautious tradition.
Twenty-eight years later, experts are still thrashing out the guidelines for treating concussion arising in sport. The potentially serious nature of head injury places practical and ethical constraints on the accumulation of hard evidence upon which to base treatment recommendations. A number of medical and sport science organizations, including the AOSSM, have issued position statements with recommended guidelines for the management of sports-related concussion. 4, 6, 10, 11 Internationally, a series of quadrennial conferences has tried to sift through the available evidence and change the decision-making paradigm from one of "anecdotal injury grading and arbitrary exclusion periods to one of individualized assessment using a combination of clinical symptoms and brief cognitive testing." These are the words of Makdissi et al, who report the results of a relatively standardized approach to concussion management over 4 seasons in the Australian Football League (AFL) in this issue of the American Journal of Sports Medicine.
According to these authors, the AFL team doctors use a system that reflects the current recommendations of the Concussion in Sport Group and features individualized return-to-play decisions based upon monitoring of clinical symptoms and limited cognitive assessment with paper and pencil or computerized test batteries. Although the physicians regularly confer, they made their decisions independently and were not required to adhere to a rigid set of guidelines. The outcome of their treatment strategy was assessed both by measuring athletic performance in comparison with preinjury function as well as the risk of recurrent concussion or other subsequent injury.
Australian football is fertile territory for those wishing to study concussions. Over the 4 seasons, the authors documented 199 concussions in 158 players, an incidence of 5.6 per 1000 hours of participation. Thirty-one players had 2 or more episodes. Return to play was rapid: among 138 injuries that were fully analyzed, 127 (92%) did not cause the player to miss any competition, while the remaining 11 (8%) resulted in only 1 game missed. Notably, competitive function was unimpaired after return to play, although the incidence of other injuries trended a bit higher compared with nonconcussed players. No cases of second impact syndrome were observed, but 1 player who experienced a recurrent concussion ultimately retired because of persistent headaches. Based upon the apparent success of the treatment of concussion in the AFL over this 4-year period, Makdissi et al conclude that "a comprehensive clinical approach involving careful monitoring of postconcussive symptoms and the use of screening cognitive tests to assess cognitive function postinjury is suitable for monitoring recovery Editorial "I didn't really realize I had a concussion until I stated I was going to go fishing at half time." -Brendan Sullivan, Hinsdale (Illinois) Central High School football player; WGN-TV, September 11, 2008 The kid from Miami wobbled from the field and yanked off his helmet. The other players called him Rocky, and he did in fact bear a passable resemblance to the character made famous by Sylvester Stallone, both in physiognomy and physique. Under the merciless Iowa sun, the unwelcome insulation provided by his football gear might have been enough to make him feel woozy, but in this case something else was going on. An offensive guard, he had allowed his head to drop a bit too much on a trap play. "Doc, I think I got my bell rung." Rocky's diagnosis rested on a firm foundation of personal experience: he had had at least 2 prior concussions back in high school.
Rocky's declaration set off a predictable sequence of events: neurologic examination, close observation, and sequential re-examinations. Reassuringly, his symptoms cleared completely. He lobbied to return to play in the fourth quarter, anxious to do his utmost to aid the losing cause. It was a predictably long bus ride back to Chicago.
When the athletic trainer called the following Monday, I could hear the anxiety in his voice. "Rocky's had a headache since Saturday night, and it's been getting worse. Now, he's got bloody diarrhea." I could think of no obvious pathophysiologic link between this last symptom and a concussion, but it nevertheless added to the sense of urgency. I told the trainer to bring him right to the hospital and arranged to have the neurosurgeons examine him. Although a CT scan was normal, they decided to admit Rocky for observation. Over the next few days, his headaches resolved and the diarrhea vanished as mysteriously as it had appeared.
Just prior to his discharge, the neurosurgical team called me to his bedside for a conference. Solemnly, they announced that Rocky's football-playing days were over. It was 1981, and "three strikes and you're out" was the immutable rule of thumb for concussions. Rocky was devastated. I pressed the neurosurgeons for references for the laboratory or clinical research that formed the basis for this recommendation. They seemed a bit offended to have their pronouncement questioned, and doggedly repeated their mantra. "Anyway," they said, "he's not going to be a professional football player. He wants to go to medical school. Why should he risk a permanent brain injury to play Division III football?"
The neurosurgeons' line of reasoning made sense to me, but only to a point. It seemed logical that no athlete should return to play in the face of a substantially increased risk of irreversible brain injury. Even a professional football player wouldn't be much use with permanently scrambled after sports concussion." They do acknowledge that individual cases of premature return to play may be hidden in the group data. It is hard to tell how many of the 41 recurrences might have been avoided with more conservative return-to-play guidelines. Depression and other possible long-term consequences of concussion have been reported 1, 7 and debated, 2 yet the risk of these cannot be measured in a study of this nature.
One should not assume that the results of this study can be applied beyond the specific group that was investigated: adult, male professional athletes. In fact, other studies have indicated that children, adolescents, and female athletes have an increased susceptibility to traumatic brain injury and may require a more prolonged recovery period compared with adult males. 3, 5, 8, 9 Some authorities also put more emphasis on the importance of neurocognitive testing to detect persistent functional deficits not revealed by reported clinical symptoms. 8, 12 Although observational studies like that by Makdissi et al have evident limitations, they gradually accumulate like alluvial stones to fill our vast chasm of uncertainty regarding the optimal management of concussion in sport. The 3rd International Conference on Concussion in Sport, recently held in Zurich, has issued a formal consensus statement that is being published in other journals and is linked to this editorial as an appendix (see online Appendix for this article at http://ajs.sagepub.com/supplemental/). This statement was not intended to serve as a standard of care and the American Journal of Sports Medicine does not endorse it as such. It nevertheless articulates a number of sound principles in the management of concussion in sport, including thorough clinical evaluation, cognitive rest during recovery, a stepwise return to activity under observation, the use of cognitive testing to supplement clinical examination, and the application of similar standards to all athletes regardless of skill level. The statement also delineates a litany of factors that may modify management decisions, such as prolonged loss of consciousness, severity and duration of symptoms, the number and frequency of accumulated concussions, and the age of the athlete. The consensus statement includes a useful sideline testing tool, the SCAT 2 (see online Appendix for this article at http:// ajs.sagepub.com/supplemental/).
Although consensus statements and guidelines are valuable, they should not completely supplant clinical judgment that attends to the individual characteristics of each injured athlete. As orthopaedic surgeons, we may not consider concussion management to be central in our domain of expertise, yet as team physicians we are asked to manage concussions with great frequency. These injuries are so common and their course so often benign that we may tend to adopt a casual attitude toward their treatment. At the same time, concussions can be more serious than they appear on the surface and their long-term consequences are not fully understood. Catastrophic head injuries are thankfully rare in sports, but they are devastating when they occur. Whether caring for a star professional athlete or the Division III kid from Miami, we need to learn to strike a balance in our treatment approach to concussions, respecting their potential sequelae while avoiding overly cautious restrictions.
Speaking of the kid from Miami, you may be wondering how Rocky's saga played out. We kept him off the football field for a month following that episode and then allowed him to share in several additional losses and the team's second win of the season. He played through his senior year without experiencing another concussion. In preparation for this editorial, I recently contacted him to verify the details of his injury. Rocky is currently the director of an orthopaedic surgery residency program in the Midwest. Some of our medical colleagues may not feel that the ability to practice orthopaedic surgery is proof of normal cognitive function, but I can further attest that not once during our conversation did he appear to fall asleep or forget his own name. More importantly, he retains many fond memories of his football playing days at the University of Chicago, none of which involve fishing.
Bruce Reider, MD
Chicago, Illinois
